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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of Group I, claims 1-10, in the reply filed on 
December 13, 2007 and the cancellation of claims 11-20, drawn to group II are both 
acknowledged. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 1 , the applicant uses the term "substantially" when referring to 
the dilation matching between the first material and the carrier material. It is unclear as 
to what range the applicant is attempting to claim with the limitation "substantially". How 
much is "substantially"? 

Furthermore in regards to claim 1 , in line 6, the applicant states "and having a 
dilation mismatch with the second material", the way that the claim is worded it is 
unclear as to what layer has the dilation mismatch. Does the first material mismatch the 
second material, or does the intermediate layer mismatch the second material? The 
examiner proposes changes: The applicant may insert a semicolon in line 5 after "first 
layer", and start a new paragraph with "wherein the first material"..." and furthermore 



Application/Control Number: 10/539,260 Page 3 

Art Unit: 1794 

remove the comma separating "carrier material^ and" in line 6, and finally make a new 
paragraph starting at "the intermediate layer having structures...". 

Furthermore, regarding claim 1 , the applicant has not defined what the limitation 
"structures" may entail. Can a structure be a solid layer? In claim 1 , the applicant is 
essentially claiming a bonded wafer comprising two substrates (a carrier and a first 
layer) wherein the two substrates are separated by a intermediate layer (insulator), by 
definition a SOI wafer. Since the applicant has not defined "structure" in the sense of 
the claim, the insulator layer as a whole is construed to be a structure. 

Claim 7 recites the limitation "the dimensions" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. Furthermore, it is unclear as to what 
dimensions the applicant is claiming. Does the applicant mean thickness, width, height 
or all three? 

Regarding claims 8 and 9, it is unclear as to how the structures lie in both 
perpendicular and parallel planes. Is the applicant attempting to claim a shape of the 
carrier, or perhaps a thickness of the structure? Regardless the structures are three 
dimensional, and the carrier substrate is three dimensional and therefore occupies an 
infinite amount of planes, or more specifically three planes x, y, or z. By describing the 
structures as lying perpendicular or parallel to "a plane" is irrelevant because the 
applicant has not defined these carrier planes, and therefore any structure on the 
surface of the carrier will be said to be lying perpendicular or parallel to any plane of the 
carrier material. 

Claims 2-10 are rejected for being dependent upon a base rejected claim. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Haberger et al. (WO9967820), published December 29, 1999, whose US counterpart 
(US 6,417,075), is referenced as the English translation. 

In regards to claims 1 , 4, and 5, the applicant is essentially claiming a bonded 
wafer comprising two substrates (a carrier and a first layer) wherein the two substrates 
are separated by a intermediate layer (insulator), wherein the insulator has structures. 
Any SOI bonded wafer in the art would read on this claim, and if the insulator layer is 
patterned then it would read on all the instant dependent claims instantly set forth. 
Haberger et al. teach an SOI wafer comprising a first substrate and a second substrate 
bonded to each other by their faces via one or several intermediate bonding layers. At 
least one of the bonding layers is configured that it presents channel shaped recesses 
(col. 3, lines 62-66). The two substrates are preferably semiconductor substrates (col. 



Application/Control Number: 10/539,260 Page 5 

Art Unit: 1794 

4, lines 5), and specifically mention the substrates to be silicon (see the entire 
specification). Two silicon wafers will have dilatation behaviors that are substantially the 
same, since they are the same material. The bonding layers are taught to be Si02 in 
preferred embodiments (col. 5, lines 1-8). A Si02 layer has a dilatation mismatch with 
the first layer (silicon). The patterned trenches are structures that expectantly and 
inherently absorb stress originating from the dilatation mismatch. 

Regarding claims 2 and 3, the insulator (bonding) layers are taught to be buried 
oxide layers (col. 4, line 66), thus showing that the structures comprised of the 
insulating material further extend into the carrier. The trenches are formed of the same 
material and by the same process as instantly claimed (selective patterning with 
photolithography and then wet or dry etching), and therefore are expected to have the 
same structural features as instantly claimed. 

Regarding claim 6, Si02 is electrically insulating. 

Regarding claim 7, Haberger et al. teaches that the width of the trenches and 
height of the trenches is less than one centimeter (col. 6, lines 61-64). 

Regarding claim 8, the channels have a linear orientation perpendicular to a 
plane of the carrier (col. 4, lines 38-39, and figures 2). 

Regarding claim 9, the channels are rectangular in shape and extend across the 
wafer (figure 2), therefore, the structures are parallel to a plane of the carrier, as 
described in the 1 12 rejections above. Furthermore, Haberger et al. describe that the 
structures need not present a rectangular cross section, or across linear orientations 
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(col. 4, lines 38-43), therefore the channels may take on any shape desired, including 
those instantly claimed. 

Regarding claim 10, the composite substrate is an SOI wafer. 



Claims 1, 2, and 4-10 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Schrantz et al. (US 5,552,345). 

Regarding claims 1, 2, 4-6, and 8-10, Schrantz et al. teach a silicon on insulator 
substrate wherein diamond is the insulator. As seen in Figures 2a-2b, a bonded 
structure comprising a silicon wafer 2, diamond layer 3 and device layer, 4, (silicon per 
col. 3, lines 43)shown. The diamond insulator layer is patterned and portions of it are 
selectively removed in order to define a series of scribe lines 6 (col. 4, lines 37-52). The 
streets, 6, may be left void (col. 4, line 26). The term "lines" of "scribe lines" also seen 
in figures 2a-2c denotes a linear formation, thus reading on instant claim 8, and the 
rectangular shape of instant claim 9. The two silicon wafers, 2 and 4 have the same 
dilation behavior, and diamond has a different dilatation behavior than that of the carrier. 
The diamond layer is formed into structures by patterning and etching, therefore 
showing that the structures extend through the thickness of the diamond layer, and will 
inherently and expectantly absorb stress originating from the dilatation mismatch. 

Regarding claims 1 , 2, and 4-1 0, Schrantz further teach another embodiment 
taught that reads upon the applicants instantly claimed structure; this structure is shown 
in Figures 4, specifically, figures 4c-4e, wherein 4e omits the sacrificial silicon wafer, 2, 
bonded to the bottom of layer 3. This structure comprises sacrificial wafer, 2, not 
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shown, Si02, insulating materials 26, patterned and distributed between the handle 
wafer and the device wafer 20, which also comprises silicon. The patterned Si02 
material 26, will inherently and expectantly absorb the dilation mismatch between the 
device layer, 20, and the handle layer 2, or as a matter of fact any layer disposed there 
under. The Si02 layers have lateral size of 2-5 microns (col. 6, lines 4-24) and are in 
the shape of squares (fig. 4c) thus reading on instant claim 9. A square also is in the 
shape of a short line, thus reading on instant claim 8. Schrantz et al. teach that the 
sacrificial layer is removed, however this occurs after bonding. Therefore the instantly 
claimed structure is realized after bonding but before the removal of the sacrificial layer 
2. 

Regarding the orientation limitations of claims 8 and 9; by the applicant 
describing the structures as lying perpendicular or parallel to "a plane" is irrelevant 

because the applicant has not defined these carrier planes, and therefore any structure 
on the surface of the carrier will be said to be lying perpendicular or parallel to any plane 
of the carrier material. 

Claims 1, 2, 4-6 and 9-10 are rejected under 35 U.S.C. 102(a) and 102 (e) as 
being anticipated by Chong et al. (US 6,544,863). 

Chong et al. teach in Fig 2d, the instantly claimed structure. A substrate 201 that 
may be a semiconductor or silicon is covered with a layer of silicon dioxide 202, (an 
insulator). A stencil of the desired pattern may then be placed upon the insulating layer 
202 to provide a patterned insulating layer on the silicon substrate 201 . A substrate 
material 203, which is of the same material as the silicon layer 201, is then bonded to 
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the patterned side of the protective layer (col. 3, lines 50-67). The patterned structures 
of the silicon oxide layer expectantly and inherently absorb the dilation mismatch 
between the semiconductor substrates and the intermediate film, silicon dioxide. 
Regarding claim 9, as seen in figures 2c and 2d, the silicon oxide has a rectangular 
shape parallel to a plane of the carrier. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being anticipated by Haberger et 
al. (WO9967820), published December 29, 1999, whose US counterpart (US 
6,417,075), is referenced as the English translation, as applied above. 

Haberger et al. teach a SOI substrate comprising two semiconductor wafers 
separated by a patterned oxide insulating layer of silicon dioxide, as described above. 
Haberger et al. teach shapes and sizes as seen in figures 2 and 3, and mentioned 
above, however do not teach all of the shapes instantly claimed, it would have been 
obvious to a person having ordinary skill in the art at the time the present invention was 
made and well within their grasps to choose any desired pattern including those shapes 
and sizes instantly claimed, as these are shown to be desired effective results. It would 
have been obvious to one having ordinary skill in the art at the time of the invention to 
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adjust the shapes and sizes of patterns in the insulating layer for the intended 
application, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ 215 (CCPA 1980). 

Claims 3, and 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chong et al. (US 6,544,863), as applied above. 

Chong et al. teach a SOI substrate comprising two semiconductor wafers 
separated by a patterned oxide insulating layer of silicon dioxide, as described above. 
Chong et al. is silent to the structures of the oxide layer extending into the handle wafer, 
however, buried oxide layers are well known in the art and obvious for using in SOI 
wafers. If a buried oxide insulating layer is used, and subsequently patterned by the 
methods of Chong et al., the structures would then extend into the handle or carrier 
substrate. 

In regards to claims 7-9, Chong et al. teach that the insulating layer may be 
patterned as desired. It would have been obvious to a person having ordinary skill in 
the art at the time the present invention was made and well within their grasps to 
choose any desired pattern including those shapes and sizes instantly claimed, as 
these are shown to be desired effective results. It would have been obvious to one 
having ordinary skill in the art at the time of the invention to adjust the shapes and sizes 
of patterns in the insulating layer for the intended application, since it has been held that 
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discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The X references EP 1213748, EP 0809288, and Spiering et al. 
"Sacrificial wafer bonding for planarization after very deep wafer etching" all teach the 
structures being formed in the handle wafer and not being formed of the intermediate or 
insulating layer". The applicant is instantly claiming a SOI wafer wherein the insulator 
layer is selectively patterned; therefore more pertinent art was chosen to read upon the 
applicants' claims. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JONATHAN C. LANGMAN whose telephone number is 
(571 )272-481 1 . The examiner can normally be reached on Mon-Thurs 6:30 am - 4:00 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Callie Shosho can be reached on 571-272-1 123. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JCL 

/Jonathan 0 Langman/ 
Examiner, Art Unit 1794 

/Callie E. Shosho/ 

Supervisory Patent Examiner, Art Unit 1794 



